graft is attached to the stent by four "U" sutures (CV-6; W.L. Gore and Associates, Flagstaff, Ariz), such that one half of the stent projects from the end of the graft. In 13 patients, the distal graft fixation to the artery wall was performed with a second balloon expandable stent. Radiopaque gold markers were placed at the distal end of these grafts to facilitate the identification of the graft end and the alignment of the second stent within the prosthesis. An endoluminal sutured anastomosis, composed of six to eight tacking sutures between the distal graft and the internal surface of the common femoral artery, was performed in the remaining 12 patients as previously described. 8, 9 EGs were coaxially placed onto balloon angioplasty catheters, which were sized 20% larger than the site for native vessel deployment. They were then inserted into introducer sheaths, which were equipped proximally with a hemostatic valve and distally with a tapered balloon tip. 8, 9 This delivery catheter facilitated safe passage of each device through tortuous, diseased arteries.
The specific anatomic features of each aneurysm, as identified with preoperative computed tomography (CT) and angiography, dictated which one of five previously described methods of iliac aneurysm exclusion was used. 9 When no healthy iliac artery was present above the aneurysm, the proximal stent was deployed in a normal portion of distal aorta or a previous aortic tube graft. The ipsilateral hypogastric artery was embolized with coils to prevent retrograde flow into the aneurysm. A covered occluding stent was then inserted in the contralateral common iliac artery followed by femorofemoral bypass grafting to reestablish vascular continuity (three cases). In patients with a segment of healthy common iliac artery proximal and distal to an isolated common iliac artery aneurysm, stent attachment was achieved in the normal segment of the artery, thereby preserving hypogastic flow (five cases). If the iliac aneurysm extended to the hypogastric artery orifice, preoperative coil embolization of the hypogastric artery was performed (11 cases; Fig 1) . Alternatively, an additional balloon expandable stent was inserted inside the graft and deployed across the hypogastric orifice, thereby pinning the graft against the internal iliac artery orifice (two cases). Hypogastric artery aneurysms were treated with coil embolization of the anterior and posterior divisions of the vessel followed by the placement of an endovascular graft that extended from the common to the external iliac artery (four cases). The coils were placed in the nonaneurysmal anterior and posterior divisions of the hypogastric artery (not in the aneurysmal sack), to prevent backfilling of the aneurysm. Although these are midterm results, we have not yet had expansion or rupture related to these coil embolizations. In addition, in our aortic experience, which is more extensive, we routinely coil embolize the ipsilateral hypogastric artery and maintain flow to the pelvis via a femorofemoral bypass graft and the contralateral hypogastric artery.
Twenty-five patients (Mount Sinai, n = 6; Montefiore, n = 19) with a total of 24 common iliac artery aneurysms (15 right, nine left) and four patients with internal iliac artery aneurysms (two right, two left) underwent endovascular grafting procedures. There were 24 men and one woman, with a mean age of 74 years (range, 51 to 88 years). Combined common and internal iliac artery aneurysms were present in three patients. Eight patients (32%) had undergone previous aortic surgery, and 18 (72%) had significant comorbid medical illnesses. All patients (n = 25) had coronary artery disease and clinical evidence of prior myocardial infarctions. Seven (28%) had chronic obstructive pulmonary disease, 11 (44%) had diabetes, and four (16%) had chronic renal failure (serum creatinine level, >3.0), one of whom required chronic hemodialysis. Three patients had a history of intra-abdominal malignant disease. Before surgery, 21 patients were asymptomatic, three had back or abdominal pain, and one had embolization from an iliac aneurysm (Table I) . No patient was lost to follow-up examination.
RESULTS
Endovascular grafts were successfully placed in all 25 patients. The duration of the follow-up period ranged from 3 to 49 months (mean, 24 months). CT scans were obtained within 2 weeks after surgery, at 6-month intervals for 1 year, and then yearly. The mean preoperative aneurysm size was 4.4 cm (range, 3.1 cm to 7.8 cm). Our CT protocol involved a non-contrast CT scan performed first to identify the aortic bifurcation (or superior mesenteric artery for aortic EG). Then a 25-mL bolus was given via an injector, with continuous scanning (every 5 seconds) to measure peak enhancement at the aortic bifurcation (or superior mesenteric artery for aortic EG), usually 25 to 30 seconds. This was followed by a 150-mL bolus timed to peak enhancement at the bifurcation with 3-mm helical scans. No aneurysm was noted to increase in size, and 90% of the patients demonstrated a reduction in aneurysm size with CT scanning (mean, 5%). Aneurysm size appeared to exploration, the aneurysm was found to have ruptured and was successfully repaired. The 3-year primary life-table patency rate was 86% (standard error of the mean ± 8%) with CT scanning. However, physical examination and ultrasound scanning were also performed (Table II) . Two patients died of causes unrelated to their aneurysm. The 3-year patient survival rate was 86% (Table III) . In three patients, supplemental intragraft stents were placed to provide additional graft support against extrinsic compression or kinking. In one patient, the graft closed at 15 months and this was successfully treated with standard axillobifemoral bypass grafting. A second patient had thrombosis of the endoluminal graft at 1 year and has remained asymptomatic. We are continuing to follow this patient conservatively. We believe the graft thromboses were related to kinking of the graft as the thrombus organized. We have begun to use routine placement of a wall stent inside the graft to prevent this and have not had this problem in our iliac or aortic endovascular procedures since. One patient had contralateral limb embolization at the time of the procedure that necessitated tibialotibial bypass grafting to correct the ischemia (Fig 2) . Only one patient in this series had radiographically incomplete aneurysm exclusion (endoleak) that has persisted without growth of the aneurysm (Fig 3) . Routine post-procedure colonoscopy, performed in one patient after bilateral internal iliac artery sacrifice to achieve aneurysm exclusion, was consistent with mild colonic mucosal ischemia. This condition resolved without further intervention. There was one wound infection and one lymphocele, and there were no myocardial infarctions and no significant pulmonary complications. After careful questioning, no patient reported a change in sexual function after endovascular repair. The intraoperative blood loss ranged from 50 to 2800 mL (mean, 190 mL) with minimal blood loss in the more recent cases. Operative time ranged from 1.5 to 6 hours (mean, 2.5 hours). No procedure-related deaths occurred. 
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DISCUSSION
The techniques of endovascular grafting attempt to produce equivalent or superior results with minimally invasive techniques while reducing the morbidity and mortality in these patients when compared with standard surgery. As yet, we lack sufficient longterm data to verify or disprove this assertion, and randomized trials may be required. However, these grafts can be inserted through remote sites, thereby obviating the need to directly approach diseased aneurysmal iliac arteries, which is particularly important in reoperative procedures in which dissection may be difficult or hazardous because of previous scarring or infection. 15 Previous aortic surgery, which significantly increases the complexity of standard repair of iliac artery aneurysms, is a common coexisting condition (eight of 25; 32% in this series) in patients with iliac artery aneurysms. Because proximal aortic control is not required for these EG procedures, this sometimes difficult dissection can be avoided. In addition, the treatment of large hypogastric aneurysms is facilitated with EG techniques that avoid difficult dissections deep in the pelvis. The use of a remote arterial access permits surgical treatment percutaneously or through small incisions without the need to displace and retract abdominal viscera or to perform an extensive retroperitoneal dissection to repair an iliac artery aneurysm. These advantages have been well outlined by other investigators who have applied endovascular grafts to a wide range of vascular pathology. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] This minimally invasive approach allows a wide range of anesthetic options for these EG procedures. Most of the procedures in this study were performed with epidural anesthesia. However, local anesthesia with patient sedation was an acceptable alternative. We have found that the patients are more comfortable with epidural anesthesia, and this is our anesthetic of choice. If, for some reason, this is not possible, a local anesthetic is used. The avoidance of general anesthesia in all but one case was particularly important for this group of patients with coexisting pulmonary disease, many of whom would likely have required prolonged ventilatory support. The use of regional anesthesia combined with limited incisions resulted in a decreased length of stay for these patients, many of whom were discharged in less than 2 days, despite significant medical comorbidities (mean, 4 days). In addition, these patients appeared to have a much more rapid return to their preoperative functional status. This minimally invasive approach to aneurysmal disease may also permit procedures to be performed on patients with serious comorbid medical problems that make them unsuitable for standard repair. 16, 17 Endoleaks, or incomplete aneurysm exclusion, have been a challenging problem for endovascular grafting for abdominal aortic aneurysms. Endoleaks continue to be a problem, more so for the aortic than for the iliac aneurysms. It is our belief that these endoleaks represent poor graft placement or poor case selection and that these complications should improve as more experience is gained with these devices. Persistent endoleaks have ultimately resulted in abdominal aortic aneurysm rupture. One patient's aneurysm ruptured 17 months after endovascular repair. At the time of endograft insertion and in follow-up studies, no leak had been detected. This patient had successfully undergone conversion to an open repair. Inspection of the endoprosthesis suggested incomplete attachment of the proximal stent with surrounding thrombus. The precise reasons for rupture in this patient remain unclear, but we emphasize the importance of careful, close follow-up examination of patients who undergo this new technology.
In our initial experience, we reported one episode of distal embolization, one self-limited colonic ischemia, and one wound complication. To that experience, we now add two late graft thromboses and one persistent leak into the aneurysm sac. The causes of the graft failures were not clearly identified. The possibility that myointimal hyperplasia played a role in these failures cannot be excluded. Intrastent restenosis has been well documented during the use of stents for the treatment of occlusive lesions.
Detection of contrast in the aneurysm sac after endoluminal repair appears to be much less common with iliac artery aneurysms than after endoluminal aortic aneurysm repair. We believe that these endoleaks represent a failure of endovascular treatment. Spiral CT scan appears to be the most sensitive study for the detection of these endoleaks because they may be missed with angiography. The aneurysm size remains essentially unchanged after these repairs, and we believe that these aneurysms, without endoleaks, have been effectively excluded. In standard aneurysm repair, the clot is removed from the sac of the aneurysm. This same material is trapped between the graft and the wall of the aneurysm after endovascular repair and is not readily absorbed. Spiral CT scanning is now routinely used. Contrast filling the aneurysm sac after endoluminal repair transmits aortic arterial pressure to the aneurysm wall and should allow continued growth with the potential for rupture. It is unclear whether subsequent thrombosis of these leaks protects the patient from subsequent rupture.
There was one wound infection and one lympho-cele, and there were no myocardial infarctions and no significant pulmonary complications. After careful questioning, no patient reported a change in sexual function after endovascular repair. However, this remains a concern, particularly if both hypogastric arteries are sacrificed. This patient population was an elderly group, many of whom were impotent before surgery. If this procedure was offered to a younger patient population, the impotence rates may well have been higher. Of these complications, the rupture in the absence of an endoleak represents the only major problem in this series. The patient had a short common iliac aneurysm neck with the stent likely in thrombus. In this type of iliac artery aneurysm, we now attach the proximal stent in the aortic position to avoid this tenuous attachment. Hopefully, this will reduce the likelihood of this problem. The distal and colonic embolizations were early in our experience and may have been related to a learning curve. In addition, the colonic ischemia was detected in a patient in whom both internal iliac arteries were sacrificed, on routine colonic examination and required no treatment for these mucosal petechial lesions. Wound infection and lymphocele continue to be problems for both open and endovascular procedures. We hope that, as we move to percutaneous procedures with smaller delivery systems, these complications will be reduced.
In conclusion, this series of endovascular grafts for the treatment of isolated iliac artery aneurysms has shown the safety and efficacy of this minimally invasive procedure with acceptable midterm patency, limb salvage, and survival rates. Longer follow-up periods are required to evaluate the durability of this procedure for the treatment of iliac artery aneurysms.
